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N°. X. 

Memoir o/'Jonathan Williams, on the ufe of the 
Thermometer in dij covering Banks, Soundings, <&c. 

Read Nov. T HAVE hitherto delayed making a public com- 
* 9 ' m °' J[, munication of my fea journals, from an appre- 
henfion of being thought too forward in calling the attenti- 
on of the Philofophical Society to the fubjectof them; but 
being impreflfed with a belief, that by noticing the changes 
in the heat of the fea water, a navigator might always know 
when he is in foundings, and thereby be able to efcape the 
dangers arifing from unexpected currents, and erroneous 
reckoning, I cannot think myfelf juftifiable in longer he- 
fitating to fubmit my remarks to their learned and judici- 
ous examination. 

This fenfe of duty is ftrengthened by the recollection of 
many melancholy inftances where mariners, in full confi- 
dence of being at a di-ftance from land, have, with 
crouded fails, rulhed on to deftruction; and I was once 
within half an hour's time of being fhipwrecked on the 
rocks of Scilly, when the return of day prefented to our 
view the dreadful fate we had fo narrowly efcaped. 

If it fhould be found that the ufe of the thermometer would 
bean improvement in the art of navigation, Ifhall be abun- 
dantly rewarded by the reflection of having contributed to 
the fervice of humanity, which is the common caufe of all 
men. If it mould, on the contrary, appear that I am mis- 
taken, either in the fads or the conclufions deduced, I 
truft that the defire of doing good, the only motive that 
actuates me, will meet with indulgence from every can- 
did mind. 

In the months of Auguftand September, 1785. I was 
a fellow paffenger with the late Doctor Franklin from Eu- 
rope to America, and made, under his direction, the ex- 
periments 
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periments mentioned in his defcription of the courfe of 
the gulph ftream, an account of which was a nnexedto his 
maritime obfervations, and publifhed in the Philofophi- 
cal Tranfactions Vol. II. page 328, I then determined to 
repeat thefe experiments in ray future voyages. Accordingly 
on a paffage from Bofton to Virginia in October 1789, I 
kept a journal of the heat of the air and water at funrife, 
noon and funfet; I then noticed that the fea water out of 
foundings was about ten degrees warmer than that on the 
coaft, and it very naturally occurred to me that the ther- 
mometer might become an ufeful nautical inftrument to 
indicate an approach to the fhore. I thought it prudent, 
however, to keep this idea to myfelf till after I had made 
a courfe of fair and repeated experiments, which I ac- 
cordingly did during four paffages, ift, the one from Bof- 
ton to Virginia abovementioned, 2d, from Virginia to 
England, 3d, from England to Hallifax, and 4th, from 
Hallifax to New- York. By confulting thefe journals and 
the obfervations made at the dates written, together with 
the tracks of the fhip's way marked on the chart annexed, 
it will not only appear that Doctor Franklin's account of 
the warmth of the gulph ftream has been amply confirm- 
ed, but alfo that banks, coafts, iflands of -ice, and rocks 
under water, may be dilcovered when not vifible, and 
when the weather is too boifterous to found, with no other 
trouble than dipping the thermometer into the fea water. 
It is well known to failohs, that the water on the banks of 
Newfoundland is cold, but as they only try this, with 
the hand, their remarks are contradictory owing to the 
varied temperature of the hand, and I never heard of any 
further application of what they think merely a matter of cu- 
riofity. Doc~t. Franklin's obfervations had the knowledge of 
currents for their object, andthisextenfionofhis difcovery 
did not occur; but as I am indebted to his inftructive con- 
verfation and example, for my inducement to purfue 

L t philofophical 
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philofophical refearches when in my power to do fo, he 
may be confidered as the original author of what is now 
prefented for examination. 

It will be proper to fufpend any conclufions till the 
journals have been attentively confidered, but as a guide 
to the object of them, it may not be amifs to ftate fuch 
fads as it is prefumed the experiments have a tendency to 
eftablifh, 

i. The water over banks is much colder than the water 
of the main ocean, and it is more cold in proportion as it 
is lefs deep. 

2. The water over fmall banks, is lefs cold than that 
over large ones. 

3. The water over banks that are near the coaft is war- 
mer than that over banks far diftant, but it is colder than 
the adjacent fea. 

4. The water over banks of the coaft, i. e, thofe imme- 
diately connected with the land above water, is warmer 
than that over thofe which admit deep water between them 
and the coaft ; but ftill it is colder than the adjacent fea. 

5. The water within capes and rivers does not follow 
the above rules ; it being lefs agitated* and more expofed 
to the heat of the fun, and to receive the heat from the cir- 
cumjacent land, muft be colder or warmer than that in 
foundings without, according to the feafons, and tempe- 
rature of the atmofphere. 

6. The pafiage, therefore, from deep to fhoal water may 
be difcovered by a regular ufe of the thermometer, before 
a navigator can fee the .land ; but as the temperature is 
relative, no particular degree can be ascertained as a rule, 
and the judgement can only be guided by the difference. 
Thus in Auguft I found the water off Cape Cod to be 58 
by Fahrenheit, and at fea it was 69 ; in October the wa- 
ter off Cape Cod was 48 °, and at fea it was 59 . This 
difference was equally a guide in both cafes, though the 
heat was different at different feafons. I 



*./& fact Ijatrc Bi^^/^/.tJ '■ 





00 



mei" 



MARITIME OBSERVATIONS. 85 

I do not prefume to fay what is the caufe of this differ- 
ence of heat between the fea and bank water, but if a na- 
vigator were to obferve it when near an Ifland of ice, he 
would very naturally fay that the ice conducted the heat 
from the circumjacent water, and left it colder than that 
at a diftance. And as it is well known that ftones and 
fand are great conductors of heat, it feems probable that 
banks alfo conduct the heat from the adjacent water, though 
not fo rapidly as the ice. The heat of the water may in- 
deed be fuppofed to feek its equilibrium, but as long as 
the Iflands of ice and banks continue to conduct, there 
muft be fome difference, and this it is, which, by attenti- 
on, maybe made a faithful fentinel to give an alarm when 
danger is near. 

I have thought it my duty to prefent my journals as they 
were written at fea, to avoid the fufpicion of having added 
any thing from the fuggeftions of the imagination. While 
this will be received as a circumftance favourable to the 
truth of them, I hope it will alfo operate as an apology 
for their many imperfections. 

The journal A. from Bofton to Virginia, fhows that the 
water on the coaft of Maffachufetts, was at 48 ; at fea be- 
tween thatcoaft and the ftream, 59 ; in the gulph ftream 
at its edge, 67 ; between that, and the coaft of Virginia 
farther fouthward 64 ; and in foundings on that coaft, 
56 ° . At that feafon (in October, juft after the warm 
weather) the water grew warmer as we approached the 

land. 

The journal B. from Virginia to England, fhows that 
in December, the water in the coaft of Virginia, was at 
47 °; between the coaft and the ftream, 60 °; and in the 
ftream, 70 . This current being in our favour, we did 
not avoid it, and the water continued with little variation, 
till we came near the banks of Newfoundland, when the ther- 
mometer fell from 66 to 545 paffing thefe, it rofe again 

to 
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to6oo°, and then continued a very gradual defcenfaswe 
•went to the Northward, 'till we ftruck foundings, when it 
was at 48 ° . 

It may be here obferved, that the decreafe in the heat of 
the water was fo gradual as to give but one degree in a 
days run, while in going to, or coming from the coaft of 
America, the thermometer will alter 8 or id degrees in a 
few hours run. It is well known, by founding, that the 
Englifh coaft extends with a very gradual defcent to a 
great diftance. It is alfo known that the American coaft 
does not extend very far, and the water is fuddenly deep. 
Let thefefads be compared with the changes in the ther- 
mometer, on the two coafls, and they will agree with what 
has been faid about the ufefulnefs of that instrument. 

It may be obferved in Doctor Franklin's journal on board 
of the Reprifal, that in November 1776, when near the 
banks of Newfoundland, bus thermometer fell ten degrees, 
though confiderably to the Southward of them, and after 
pafling them, it rofe nearly to its former ftate; the Doctor 
did not make any obfervation on this circumftance; but it 
agrees with my journal, in nearly the fame, place made 
nine years afterwards. 

The journal C from England toHallifax, fhows the 
changes in the heat of the water as we failed over banks 
and deep water alternately, with an accuracy that I con- 
fefs, exceeded my expectation, the land appearing as the 
thermometer indicated our approach to it. 

The journal D from Hallifax to New- York not only 
fhows the variety of depths we paffed over, but indicates 
the inner edge of the gulph ftream. As by the thermo- 
meter and foundings it appeared to me that the fhip was a 
head of the reckoning, I made allowances for the eddy cur- 
rent of that ftream in our favour, and comparing thefe 
with the chart, I noted in the journal, the longitude I 
thought we were in, under that calculated by the {hip's 

officers 1 
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officers : what encouraged this opinion, was the difagree- 
ment between the foundings by the lead, and thofe marked 
on the chart in the places where, by the common reckon- 
ing, the fhip was fuppofed to be ; while upon the other 
fuppofition they both agreed. When we made the land 
this latter reckoning turned out accurate, and I won a 
fmall bett of the Captain who candidly acknowledged the 
ufefulnefs of the thermometer, and declared that he would 
in future always have one on board. 

Finding the coaft of America to grow fuddenly deep as 
it approaches the gulph ftream, and finding continued 
foundings from Cape Sable to New-York, I am induced 
tobelieve that it has its fhape according to the courfe of 
that current, and that it is connected in a fweep from the 
banks of Newfoundland to Florida, the various banks be- 
tween being only eminences of the coafr. If my appre- 
henfion of the accuracy of thermometrical obfervation is 
well founded, it would be an eafy thing to make a gene- 
ral furvey of the coaft under water, more particularly than 
has hitherto been, or could be done by founding. 

On the chart annexed the tracks of my feveral paflages 
are marked with the daily heat of the water in degrees ac- 
cording to Fahrenheit, by which the variations on the ap- 
proach to land may be feen at one view. The edge of the 
gulph ftream is alfo traced according to the experiments 
as far as the banks of Newfoundland : how far it runs to 
the eaftward I do not pretend to fay; but having found a 
current in the natural direction of its fweepamongthe weft- 
em iflands, I am inclined to think it extends fofar, before 
it turns off to the fouthward. It may be obferved, howe- 
ver, that as this ftream, like all other currents, muft be af- 
fected by tempefts on either fide; it may, as thefe prevail, run 
fomewhat nearer or fomewhat farther diftant from the 
coaft. 

In 
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In confirmation of what has been faid about the eddy 
current of the gulph ftream, I have extra&ed from the 
journal of an officer belonging to the RritUh fhip of war 
Liverpool, fome obfervations which defcribe this eddy on 
both fides of the dream * two other extracts from the 
fame journal j* defcribe a current among the weftern Ifles, 
which is perhaps the gulph ftream then turning to the 
fouthward. This journal was communicated to me by 
Capt. Schuyler of the Britifh packet, on board of which 
I made my laft experiments and obfervations. 

£ In addition to my journals I have fubjoined an account 
of fome experiments on fifh which mow that their animal 
heat was 1 6° degrees colder than the water at the furface; 
from which it may be fuppofed that the water at bottom is 
in proportion colder than that above. It may be natur- 
ally fuggefted, that trying the heat of the water atthe fur- 
face, (the only way in one's power when failing rapidly 
through it,) is too inaccurate to be depended on, fince 
the furface muft be heated by the atmofphere. To this it 
may not be amifs to anfwer. — i. That by repeated expe- 
riments at the depth of 30, 40, and 60 fathom I have 
found the water below, out of foundings, to be no more 
then fix degrees colder than that above; and at four or five 
fathoms depth, when the fea was agitated, there was no 
difference worthy notice. 2. When the fea is not agitat- 
ed and the furface, by being expofed to a hot fun, is warm- 
er, the weather being calm, it is eafy to have water from 
a confiderable depth; this 1 have found to make a differ- 
ence of one or two degrees only, and it is eafy to make 
the allowance. 3. The difference of heat which marks an 
approach to land is fufficiently fenfible at the furface for 
the purpofe of giving notice of danger, I have generally 
found it to be 6° in three hours run, and long before we 

were 

• Appendix N°. I. 

t Appendix N°. IF and III. 

t Appendix, N". IV. 
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were near enough for to be in danger. Upon the whole, 
as it is fact, and not argument which fhould infpire be- 
lief, I wilh every doubting navigator to endeavour to 
confute me by making other experiments, and thereby, 
if he can, detect the fallacy of mine. 

JONATHAN WILLIAMS, Juw. 
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B, A thermometries! Journal of the temperature of the atmofphere, and the fea'on « paflage 
from Virginia to England, on board ofthe Brig .Mercury, Captain Thompfon, by J. "W". 



1789. 


Time 


Places in 
Lat. N. | 


at Noon 
Lon. W. 


Temperature of 


Dates. 


Air. 


Water. 


Not. 30 


noon 


37" 0' 1 


75° 43' 


41° 


47° 




fun fet 






42 


5° 


Dec. 1. 


fun rife 






42 


54 




noon 


36 30 


712 


44 


60 




10 V M. 






5° 


70 


2. 


fun fet 


36 3° 


68 47 


5« 


67 


3- 


noon 


36 30 


65 39 


60 


70 




fun fet 






63 


7» 


4- 


fun .rife 






59 


69 




noon 


37 3 


62 13 


60 


68 




fun fet 






59 


67 


$■ 


8 A. M. 






56 


66 


7- 


fun fet 


38 7 


54 4 


66 


68 


8. 


noon 


38 43 


5* 1* 


68 


66 


9- 


fun rife 


39 56 


48 52 


66 


62 


10. 


fun rile 






46 


54 




noon 


40 to 


46 12 


54 


60 




fun fet 






5* 


6* 


11. 


noon 


40 44 


43 39 


56 


60 


*3- 


noon 


42 22 


39 35 


62 


J g 


14. 


fun r]fe 


43 54 


36 04 


61 


58 


IJ- 


fun rife 






58 


57 




noon 


44 j8 


3* 47 


60 


5S 


16. 


noon 


45 58 


29 00 


56 


53 


S3. 


fun rife 


48 22 


41 02 


48 


50 


24- 


midnight 


49 48 


»3 54 


A i 


4 I 


«5- 


noon 


49 40 


10 14 


4« 


48 


*7- 


noon 


49 56 


3 3* 


58 


49 


*8. 


noon 


50 24 


2 22 


50 


49 



Not is. 



Nov. 30. Sailed this morning 
from Hampton Road ; at noon 
Cape Henry bore Weft dill. 2 
leagues. 
Dec. I. Entered the Gulph 
Stream, at 10 P. M. 



I fuppofe this coldness to be 
owing to the Banks ot New- 
foundland, which are 'in this 
Longitude. 

Dec. 22. Since the 1 6th there 
.has been little or no alteratio 
'till to-day. 

Dec. 25. At 8 P. M. founded 
in 75 fathoms. 

Dec. 27. At noon founded in 
40 fathoms. 
Dec. 28. At neonfaw Portland 



Ms 



C. A 



9 2 
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C. A thermometrical Journal of the temperature of the atmofphere and the fea, on a 
paffagefrom Falmouth in England, to Halifax in Nova-Scotia,-on board of the Britiih Packet 
Chefterfield, Captain Schuyler, by J. W. 



Dates. 
1790. 




Places in at iNoon. ; Temp, of . 
Lat. N. J Long. W.i Air | W at. 



Notes. 



June 1% 


Noon. 
6 P.M. 


49° 57' 


14 


Noon. 


48 II 


15 


8 P.M. 


47 *5 


ai 


Noon. 


48 7 


aa 


8 A.M. 


47 19 


33 


Noon. 


46 38 


24 


6 P.M. 


AS 13 


25 


Noon. 


44 46 


26 


7 P.M. 


44 53 


•»7 


Noon. 


44 51 


30 


Noon. 


44 56 


July 1 


Noon. 


44 


a 


8 P.M. 


44 31 


3 


8 P. M. 


44 5* 


4 


Noon. 


44 23 


5 


6 P.M. 


44 SO 


6 


6 A.M. 






Noon. 


44 43 




IP. M. 






4 P.M. 






5 P. M. 






6 P. M. 






7 P. M. 




7 


Midnight 
4 A.M. 

6 A.M. 

7 A.M. 

10 A. M. 

11 A. M. 






Noon. 


45 00 




6 P. M. 




8 


6 P.M. 


45 14 


9 


8 A.M. 


45 10 


10 


8 A.M. 


44 54 


11 


8 A.M. 
6 P.M. 


44 5* 


la 


8P.M- 


44 49 


*3 


8A.M. 
8 P.M. 
10 do. 


44 3° 


M 


8 A.M. 






Noon 


44 33 




Midnight 




*5 


»P. M. 
5 P. M. 
8 P.M. 


44 5° 


16 


Noon 
8 P.M. 


44 34 


17 


6 A.M. 
Neon 




j8 


4. A. M. 


At the mo. 



5« 14' 

la 18 
16 16 
25 16 
a6 11 

«7 55 
28 29 

3e 3* 
3* »5 
33 29 

36 II 

37 2 

38 t S 

39 56 

40 SS 
43 »5 

46 7 



47 57 

49 13 
51 9 

53 39 

54 57 

56 16 
58 a8 



59 54 
61 ao 

6» 17 



60 
60 
60 
61 
60 

6a 
ofHaf.H.' 54 



60 I 61 



57 I 57 

57 
53 
56 
57 
53 
5* 
57 



July I. In the evening, I {trained 
a bucket of water through a towel, 
and the luminous appearances fo com- 
mon in the fea, remained upon the 
cloth. 



I fuppofe we are on Jacquet's Bank. 

I fuppofe we are between Jacquet's 
and the Grand Bank of Newfoundland 
Thefe irregular degrees of heat in- 
dicate eminences in the valley be- 
tween Jacket's and the Grand Bank. 



Sounded in 40 fathoms. 

Do. in 45 do. 

Do. in 56 do. 

Do. in 75 do. 
do. no bot. in 1 10 F. over the G. Bank . 
Do. in 4a perhaps on the whale bank 

Do. 40 fathoms. 

Do. 35 do. 

Do. 38 do. 

Do. 60 do. calm and bright Sun. 

Saw land. 

Tack'd, flood offland, foun. j^fath. 

Land out of fight. 

Standing in for the land. 

Tack'd and off the land. 

On Jeddore Bank. 

Off the Bank. 



OBftrwthns 



MARITIME OBSERVATIONS. 93 

Obfervatkm on a pajfagefrom Falmouth to Halifax by Jonathan Williams. 

June 17, The very gradual increafe in the heat of the water as we leave England indicates a fmall de» 

1790, {cent of the coaft, which, as far as foundings go, is known to be the cafe. 

July 6, Here we find a fudden change of 7 degrees in the heat of the water, which indicates our ap- 

lat. 44. 43. N. proach to the Banks of Newfoundland, though not in fuch foundings as we could obtain. 
Ion. 46. 07, W. We tried with i6ofarhoms but the iead was only about 11 pounds, and the line was a very 
thick one : perhaps the line floated the lead. At 5 P. M. the water was ftill colder 4dcgrees; 
but at 8 A. M. it grew warmer again 6 degrees, thisfeems to indicate a pafiage, over a bank, 
into water as deep as when we difcovered the firft change. 
J u ly 7, We are now in cold water again. (49) 13 degrees colder than the ocean waterhad regular- 

fat. 45. 00. N; ly been during 11 days previous to the firft change, except only the fmall variations of a more 
lon.47. 57 W. northern or more fouthern courfe, thefe changesfeem to indicate our entrance on another bank. 
There is a bank laid down in the charts, by fome called Jaquet's bank,, but by the older charts 
called falfe bank, over which we have probably paffed. In this longitude, but farther fouth, 
Both by Dr. Franklin's and my own obfervations, the water grew fuddeuly cool. This feems 
to confirm the fuppofition of this outer bank, the fouthermpft point of which I fuppofe to ex- 
tend as far as lat. 40. 00. N. We hove too in order to try the foundings but the force of the 
back fail carried away the main top maft head, and brought the top gallant fail ( maft and rig- 
ging down, this confufion interrupted the founding ; and we had only 80 fathom of line out,, 
when it was hauled in. 
July 8, At 6 P. M. the water was only % degrees colder (47 ) than when we were interrupted in 

founding, and we got bottom in 40 fathoms. 
. , From the laft found to this time the thermometer has varied, regularly as the foundings 

V uy ' N varied, the water being warmer when deeper, and cooler when fiioaler. It is now at 55, 
1 <Y 16 W* which is 8 degrees warmer than when we had 40 fathoms. We now founded and could not 
ion. so. 10. w . leiC y l bottom with XIO fathoms of line. This indicates that we are off the grand bank, and 
within it. By taking our diftance from the time the thermometer firft fell to 54. to the laft 
time it flood at that degree, we may give an account of the width of the foundings on this 
grand bank, though it probably extends much farther, but in deeper water. This is noted 
on the chart. The variations in the thermometer between laft night and this morning, indi- 
cate our paflage over an eminence of the bank, called the Whale Bank, fituated on its inner 
edge. 
July 13, Thermometer at 8 A. M. was at 53. two degrees colder than when we could not reach 

lat. 44. 30. N. bottom with 110 fathoms of line: and we founded in 41 fathoms. This indicates our entrance 
Ion. 5 8. 38. W. on another bank, which is called in the charts Banquereau. It is obfervable that the water of 
fmall banks is not fo cold as that of large banks, and this feems natural, if it is fuppofed that 
the conducting power of the land, taking away part of the heat of the water, is the caufe of the 
changes in the thermometer ; for that power mull: have lefs effecl, as the quantity of the ground 
under water is lefs : and this muft be ftill more remarkable when the bank is immediately con- 
reded with land'above water, for fueh land conducting heat away from the atmofphere, and 
receiving much from the fun, muft require lefs from the water. This remark has been uni- 
formly confirmed in all my experiments within capes, where the water is much warmer than 
in foundings without them. And it is further obfervable, that the water on the coaft of Ame- 
rica on the edge of foundings, is not above 6 or 8 degrees colder than deep water ; but on the 
banks of Newfoundland it is frum 1 % to 1,5 degrees colder. 
July T 4, Here we have the water 57. which is 4° warmer than when we could not get bottom be- 

lat. 44. 33. N. tween the banks, yet we have 65 fathoms, at noon it was up to 61. and we had the fame found- 
Ion. 59. J4. W. mgs; but as it was calm weather, and as we had a hot fun, allowance muft be made for its in- 
fluence, and therefore no certain conclufion can be drawn. The depth of the water however in- 
dicates our going off Banquereau, and the white fand of the bottom indicates that we are on the 
edge of the bank which is connected with the Me of Sable. This alfo accounts, from the above 
mentioned principle, for the unexpected warmth of the water. 
. . We faw the land at 4 P. M. and now we are in 13 fathoms of water thermometer 53. This 

July 15, l a n<J agrees with the defcription of that about St. Mary's river, and tracing our courfe back, 

k fir' m W foe™* us to nave been laft ni S ht ' and the P recedin S da y s ' in the ver y P laces indicated by our 
ion. 01. 10. w . reckoningi ti, erm ometer, and foundings. We tacked and flood off. 

July 18 off The thermometer, when we flood off the land, rofe up to 57. and when we came on and 

Halifax' Har- madethehigh landsof Jeddore it indicated Jeddore banks by falling to 51. when being becalm- 
hour ed We caught fifh, leaving the bank it rofe to 57, and now we are in fight of our port it ftands 

" 5S - D.A 
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D. A thermometrical Journal of the temperature of the atmofphere at fea on a paffage from 
Halifax to New- York, on board of the Britifh Packet Chefterfield, Captain Schuyler. 



Dates. 

1790. 



July 





Places in at Noon. 


Temp, of 


Time 


Lat. N. 1 Lon. W. 


"Air. |Wat. 


9 A.M. 


Hallitax Harbour 


J6 


53 


ti A.M. 


without the har- 


SS 


J4 


4 P. M. 


bour. 


64 


J6 


6 A.M. 






S6 


5° 


Noon. 


43 ™ 


64 6 


Si 


S3 


4 P.M. 






56 


50 


7 P. M, 






5* 


54 


8 A.M. 






J6 


50 


10 A.M. 






58 


53 


Noon. 


41 57 


65 * 


68 


58 


6-JP. M. 






64 


57 


Midnight. 






6* 


56 


Noon. 


4i J3 


65 33 


64 


58 


4 P. M. 






64 


SS 


6 P. M. 






64 


53 


Midnight. 






64 


60 


3 V-M. 






64 


53 


6 A.M. 






60 


57 


Noon. 


41 8 


66 56 


64 


60 


4 P. M. 






64 


64 


3 A.M. 






60 


54 


7 A.M. 






6» 


60 


Noon. 


40 44 


67 3* 


64 


56 


4 P. M. 


» 


68 30 


64 


54 


8 P. M. 






65 


59 


10 P. M, 






64 


SS 


I A. M. 






64 


56 


6 A.M. 






67 


61 


Noon. 


40 44 


6606 


68 


60 


8 P.M. 


* 


69 40 


69 


64 


10- P. M. 






69 


<S 4 


4 A.M. 






68 


«3 


Noon. 


40 45 


68 -40 


68 


6 J 


10 P. M. 


• 


70 30 


65 


64 


Noon. 


40 43 


69 14 


67 


66 


4 P.M. 


* 


71 10 


69 


67 


8 P.M. 






69 


68 


Midnight 






70 


ft 


3 A.M. 


40 20 


70 ji 


70 


68 


4 A.M. 


# 


7» 30 


70 


68 


9 A.M. 






66 


66 


4 P.M. 


40 39 


*73 40 


68 


66 



Notes. 



*»> 



4J 



»4i 



45. 



s6, 



*7i 



»8, 



»9» 



30. 



31. 
Aug. I, 



Sailedat 8 A. M. 

Land out of fight. 

I fuppofe we are on Rofeway bank. 

I fuppofe we are between Rafeway 
and Brown's bank. 

July 44, 4 P. M. I fuppofe we are 
on Brown's bank. 

July 44, 7 P.M.. I fuppofe we are 
off do. 

Tried current and found it NE. I knot: 
no bottom in 80 fathoms. 

Much Gulph weed, a whale 4 fharks 
and many porpoifes. 

Bottom in 44fathoms, no gulph weed. 

Bottom in 34 fathoms, flood if. 

Bottom in do. fathoms, flood South- 
ward. 

Bottom in 50 fathoms, flood N. 
Bottom 35 fathom, flood Southward. 
Stood Weft. 

• N. B. by the foundings and the 
Bottom 48 fathoms f thermometer, I 
Bottom 40 do. J fuppofe the true 
Bottom 30 do. Hong, to, be as 
do. 34do.ftoodSE. (.marked under 
Do. 430.0. floods W. the reckoning. 
Do. 36 do. flood E. S. E. 
Do. 65do.worefhip, almoftcalm. 
No bottom, I fuppofe we are within 
the influence of the gulph ftream; 
'in its eddy perhaps. 
July 49, 4 A.M.bottom inj 7fathoms 

flood W. 

July 49, JO P. M. bottom 45 do. the 

water being warmer than in the 

fame depth when I thought we 

were near the flioals, I am induced 

to believe that this bottom is that 

of the Ceaft. 

July 30, 8 P. M. bottom j6 do. mud 

The muddy bottom fliows that we are within the 



July 31, 3 A.M. bottom 63 fathoms mud. 

flioals and banks of the Coaft. 
Auguft 1, 9 A. M. Saw the land offLong-Ifland, bearing N. 
Auguft I, 4 P. M. New- York Light Houfe in fight, bearing Weft. N. B. fince 4 A.M. we 

have been going from 5 to 7 knots «'. t. about 50 miles Weft, which makes the longitude by 

thermometrical reckoning and foundings 73, 40 W. at noon, which turns out accurate, the 

land being in 74. 00 W. 



Olj/irvBtumt 
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Oifervatkns on a voyage from Halifax towards NswYori. 

I7J0. July al. Sailed this morning from Halifax. The waur at the harbour's mouth and juft within Che- 
buclahead, was at 53. but without it was at 52.— In landlocked places I have generally 
found the water warmer than in even greater depths, on the borders of the ocean. 
22. When we loft fight of land the water was at about j6 but at 6 this morning it having cooled 
to ,50 1 fuppofe we are palling over Rofeway bank. 

At noon theheat of water had rifen to 53 which makes me fuppofe we are over the ground 
between Rofeway and the other bank called in fome charts Brown's bank, and at 4 the water 
cooling again to 50 I fuppofe we are on this laft mentioned bank. 
2*4. The water at noon yefterday growing as warm as 56 I fuppofe we arc on the S. E. edge 
I,at. 41. 57. of Brown's bank. As we afterwards hauled up more to the weltward, and as the water at 8 this 
Long. 6j. oi, morning cooled to 50 again, 1 fuppofed we had returned more on the bank. But at noon 
the thermometer rofe to 58. As it was calm, and the fun hot, I made fome allowance for that 
caufe, but fuppofed we had got off foundings, and as at 6 (the air being 6' cooler than at 
noon) it was at 57 1 was confirmed in this.— It being ftiil calm, and there appearing fome 
gulph weed, we hoifted out the boat to try the current whieh we found to fet N. E. nearly 
I knot. This puzzled me, I could not conceive ourielves ttwbe in the gulph ftream, becaufe 
the water was not hot enough for that fuppofition, and as the iron pot by which we anchored 
the boat, was not at bottom though So fathoms of line were out, 1 thought the heat 5 7 fully ac- 
counted ferby the depth of water; but about 7 when we had made a little way through the 
water, it became again calm, and we then faw and heard the ripple of a current as evidently 
as we could have expected over a Ihoal. I could not account for this any otherways than by 
fuppofing it to be the gulph ftream, yet it appeared impoflible that it fhould come to near the 
bank. Our Captain refolved to try again if there was a current here at a diftance fiom this 
ripple and in a calm. He accordingly hoifted out the boat again and the current was found 
to fet S. E. by S. about J knot. The evidence of this various current info fhort a fpace, the 
heat of the water not being raifed to the heat of the ftream, and our fituation to the Nsrthward 
made me conclude this to be the whirlpools of the eddyofthegulph ftream juft cm the northtra 
edge of it, 
Tulvi? Noon Thewaterftillcontinuingtillnoonnearlyat the fame temperature, and our courfe being tothe 
Lat 41 ti ' Weft Southerly I concluded that ourfituationwithrefpedto theftream was nearly thefame as laft 
1 ' i, 3 ' remarked; this was confirmed by the paffage of immenfe (juantitiesof gulph weed, a deal of 
g- 5- 33- f cum an ,j m ucus with a Whale two or three Sharks and a fchool of Porpoifes in the courfe of 
the morning; but in the afternoon we fell off further to the Northward, and at 6 P. M. the 
water was from 55to J 3. no gulph weed to be feen, and in foundings of 42 fathoms. We tacked 
and ftoodfouthat 8 P.M. and 1 was aftonifhedto find at midnight that the water was heated to 
60, though the foundings were only 32 fathoms. Here again I could account for this only by 
the influence of the gulph ftream, which the Capt. feemed to think probable, and tacked to the 
S6th. Northward, the wind being ftillat about W. and by 3 A M the thermometer fell to 53 with 
the fame foundings, when we again tacked and flood to the fouthward. 1 then tried the 
heat of the water bythe thermometer, regularly every hour, andby j P. M. it wasup to 62. The 
-, f t. foundings then were 46 fathoms: — we tacked and flood North, and at midnight it was again 
' down to 55, at 3 A. M.to54 the foundings then about 3,5 fathoms we then ftoodlouth when it 
returned to 60. Thus upon three fucceffive tacks each way we cooled or warmed the water as 
we were ftanding either Northward or Southward from o to 9 degrees. I could only ac- 
count for this (the foundings varying but very little) by fuppofing that when we ftood fouth- 
ward we got into the warm influence of the gulph ftream, and as we ftood Northward we got 
, , out of it. I <Jo not think we got into the ftream itfelf, becaufe I fhouldinthat cafe have ex- 

J u y '" peeled the water to have been much warmer, but probably we have been very near, perhaps 

upon the edge of it : and perhaps we have had a» benefit inftead of a difadvantage, by an eddy 
wefterly current: that we have been near it, feems pretty clear, for when we warmed the water 
we faw plenty of gulph weed, and the weather was clear, when we cooled the water we faw no 
gulph weed and the weather was foggy. 

Perhaps we may be farther to the wtftward than we think : time and a good look out will 

difcover, 

Tu'v 20. Since the laft obfervation relative to the ftream and foundings I have kept the thermometer 

Lat 40' «5- going almoft every hour except when we were ftanding off the fhore, and by- examining the 

Lone 70. 2*0. foundings according to thofe marked inMr. Des Barres chartjl have regularly traced them and 

«»•/••> if W e were to fuppofe that a current was fetting us about I knot per hour to the weft ward, the 

foundings would agree very well. When in about lat. 40. 2,5. we were ftanding off fhore, we 

warmed 
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warmed the water to 64, and got 45 fathoms this heat I account for by the influence of the 
ftream, it being greater than the proportion as to foundings, for in 40 fathoms farther toward 
the fhoreitwas only 60. In looking over my journal from Bofton to Virginia in Capt. Brace, 
I found that in nearly the fame latitude the heat increafed in about the fame time from 51 t9 
59 but in a fomewhat longer run. It was then October, it is now July, and the difference ia 
the number of the degrees is eafily accounted for by the feafon. Ey going more fouth and weft 
in Captain Brace the water was raifed to 67 when we found ourfelves within the ftream, it 
would at this feafon probably be upwards of ?i> I therefore conclude that we are within the in- 
fluence of the heat, but not the current of the ftream, and I am in hopes to find that we have had 
that eddy current in our favour. 
An". I,oA.M. Having the land in fight we are confirmed in the fuppofition that a favourable current has 
carried the Ship fatter than the Captain reckoned. 



APPENDIX. 

NOTES TO THE MARITIME OBSERVATIONS. 



N°. L 

Extract from the Journal of an Officer on board the Britijh 
Ship of War, Liverpool, in November and December t 
1775, on the Coajl of Carolina and Virginia. 

WHEN Cape Henry bore N. W. 1 60 leagues found 
a current fetting to the Southward at the rate of 
10 or 12 miles per day, which continued fo till Cape Hen- 
ry bore W. N. W. 89 or 90 leagues, then found a current 
fetting to the N. E. at the rate of 32 or 34 miles per day, 
this current continued till within ^ or 30 leagues of the 
land on the above coafts, then it lets to .the Southward 
and Weftward, at the rate of 10 or 15 miles per day, till 
within 12 or 15 leagues of the land. This current which 
is only the eddy of the gulph ftream, fets moftly S. \V. 
or as the land lies. 

In lat. 37. 50 founded, and had 65 fathoms, fine fand, 
being 25 leagues from the land. In the fame latitude 
and only 26 leagues from the land, had no bottom, with 
1 80 fathoms. 

From 
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From lat. 25. 30. to lat. 37. 00. there are no foundings 
20 leagues from the land, but at 19 leagues diftance there 
are foundings in 60 fathoms, at 1 8 there are only 35 fath- 
oms, and from thence gradual foundings to the fhore. 

From Cape Hatteras to Cape Henry, the ground is fine 
fand, and to the Northward of Cape Henry, coarfe fand 
with fome fhells among it. 



N°. IL 

Ext rati from the Journal of an Officer on hoard the Brit- 
ijh Ship of War Liverpool., between 26th Sept. and C)th 
Oclnher, 1 775. 

IN lat. 45. 43. N. long. 21. 20 W. from Greenwich, 
found a current fetting to the Southward 1 2 to 15 miles 
per day, which continued till we made the Ifland of Corvo, 
the North part of which is in lat. 39. 56. N. and long. 31- 
8. W. from Greenwich by celeftial obfervation, which a- 
greed within 1 2 miles of the longitude per account, that 
being 30. 56. The variation of the compafs off thislfland 
is 1 8°. 19. W. and in failing to the Southward and Weft- 
ward, it gradually diminiftied, till we arrived in lat. 29. 
00. N. long. 66. 40. W. where we had no variation. 



N d . III. 

Extracl from the Journal of an Officer on board the Br'itijh 
Ship of War, Liverpool. 

ON. the 18 of October, 1775, in lat. 42. 4. N. long. 
io°. 8. W. from the Ifland of Cor vo, it bearing S. 
75 E. diftant 156 leagues, the fea being then very fmooth 
it was fuddenly agitated into a fhort irregular fea (without 
VOL. III. N ** any 
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any ihift or increafe of wind) fuch as is generally occafioned 
by currents, and the next day we found we were 30 miles 
to the Southward of the reckoning. This current conti- 
nued till the 2 2d of October, having then arrived in lat. 37. 
long. 13. 30. W. It fet S. by W. 4. W. 1^ miles 
per hour. 

Having a fair wind, and a good obfervation every day, 
and alio goodaftronomical obfervationsfor determining the 
longitude, we had the greateft reafon to depend on the 
authenticity of the above. 



No. IV. 

Extracl from the 'Journal of an Officer on board the Brit i/l/ 
Ship of War, Liverpool July^Augufl and Sept ember, 1775. 

TH E bank from Cape Cod extends almoft as far as 
Cape Sable, where it joins the banks of Nova Scotia 
deepening gradually from 20 to 50 or 55 fathoms, which 
depth there is in lat. 43. Incroffing the bank between lat. 
41. 41. and lat. 43. the bottom is very remarkable •, on 
the outfide it is fine fand, fhoafing gradually for ieveral 
leagues on the middle of the bank, it is coarfe fand or fhin- 
gle with pebble ftones, on the infide it is muddy with 
pieces of (hells, and deepens fuddenly from 45 or 48 to 
150 or 160. fathoms. 



No. V. 

fit lat. 44. 54. N. Jong. $$. 19. W. onboard the Britifh 
Packet Chef erf eld, Capt. Schuyler. July 10, 1790. 

TH E Captain caught a codfifh, and in a few minutes 
after it was opened and gutted, I put the thermo- 
meter into its belly, the inftrument marked 39 when in air 

it 



MARITIME OBSERVATIONS. 99 

it was $j, and in water on the furface 52. Depth 46 
fathoms. 



In lat. 44. 52. JV. /o/^. 54. 57. JF. July 1 1, 1790. 

THE people caught feveral codfifh and hallabot, the ther- 
mometer was put into three codfifh and one hallabot 
fucceflively, the inftant they were hauled up, and the in- 
ftrument marked 37 in every cafe. The air was at 57, 
and the water at the furface was 5$. The firfl: experiment 
was repeated after the fifh was gutted, and it then marked 
one degree warmer. I thence conclude that the difference 
between the two experiments was owing to the time the 
fifh was in the air before the trial, and that in all the in- 
stances the animal heat of the fifh was about 16 
colder than the water at the furface ; and as it feems natu- 
ral, from analogy, to fuppofe that animal heat is at leafl 
as warm as the fluid in which the animal lives, I conclude 
that the water at the bottom was as cold as 37 /. e. i6 Q 
colder than at the furface. In a former voyage it was found by 
decifive experiment, that near the coaft in very hot weather 
the water at the bottom in 18 fathoms was 12 degrees 
colder *than at the furface. 

Another reafon to fuppofe that the water was colder at 
bottom than the animal heat, was the great diftenfion of the 
cods founds when they were opened, although they had 
fent out innumerable bubbles of air in the paflage up; the 
air, therefore, within the found, muft have been much 
more comprefled, (either by cold or the power of the ani- 
mal) below, than above,where it was at 37. Several fifh 
that had been hauled up to the furface of" the water, and 
then d roppedfrom the hook, fwam light on the furface 

N 2 ' till 

* See Philofophical TranfasSlions, Vol. II. page $t$. 
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till they recovered their vivacity, although they loft much 
air in coming, up the fpecrfic gravity was therefore much 
lefs than at bottom, and this was probably owing to the 
diftenfion of the found. That filh rife and fink in the 
water, by this power of increafing and diminifhing their 
bulk, and confequently their fpecific gravity, is well 
known to naturalifts, but I was pleafed to fee the truth of 
that fact confirmed by thefe experiments. 

JONA. WILLIAMS, Jun. 



N°. XL 

An account of the mof effectual means of preventing the de- 
leterious confequences of the bite of theCROT alus Hor- 
ridus*, or Rattle-Snake. ^Benjamin Smith 
Barton, M. D. 

Read Aug. I X U R I N G my paflage through feveral of 
i9» »79i- £ J the weftern fettlementsof Pennfylvania, and 
the adjoining States, in the year 1785, I made it an ob- 
ject of attention to acquire every poflible information re- 
fpecting the effeds of the poifonofthe Rattle-Snake, 
and the methods of prevention, or of cure, which are com- 
monly employed in thofe parts of our country. A very 
confiderable number of vegetables were either mentioned, 
or fhown, to me, all of which, I was aflured, ivere good 
for the bites of Snakes. Without being much of the fkep- 

tick 

* T think it proper to confine my remarts to this fpccies of Rattle-Snake, becaufe it is 
that with which I am beft acquainted; becaufe it is the mod common fpeciesin thofe parts of 
our country which are beft known tome, and becaufe I believe itis the moft deleterious fpe- 
eies that has yet been (iifcovered within the limits of the United-States. I have little doubt, 
however, that the plan which I have recommended, and the remarks which t have made, 
will equally apply to the Crotaius millariui, the Crotalus Durijfui and the other fpecies of this 
formidable family of fcrpents which arc defcribed by Linnxus, and by other writers. 



